20: Differentiation of Naive Cord Blood T cells into CD19-Specific Cytolytic Effectors for Post-Transplantation Adoptive Immunotherapy  by Cooper, Laurence J.N.
Unadjusted engraftment rates were higher and median time to
engraftment was earlier for NW than W PD CB: 91  4% and 20
days for NW vs 88  4% and 24 days for W for ANC 500 (P 
0.03), 86  6% and 44 days for NW vs 78  5% and 58 days for
W for platelet 20,000 (P  0.004), 85  6% and 57 days for NW
vs 72 6% and 75 days for W for platelet 50,000 (P 0.01). Acute
grade III-IV GvHD incidence was 12% (NW) and 13% (W), and
extensive chronic GvHD was 4% (NW) and 19% (W). Relapse
rates were 16  5% for NW and 28  5% for W (P  0.15), with
TRM for at 25  5% for NW and 34  5% for W (P  0.52).
One-year OS was 63 6% vs 49 5% (P 0.40), and 1-year DFS
was 62  6% vs 36  7% for NW and W (P  0.21), respectively.
Outcome for PD CBT compare favorably to published data of
outcomes using RBC depleted CBT and trended better with re-
spect to engraftment, TRM and survival. There appears to be no
clear beneﬁt for post-thaw washing of PD CB, and not washing
may be better than post-thaw washing of PD CB with respect to
neutrophil and platelet engraftment rate and speed to engraftment,
TRM, relapse rate, 1-year OS and DFS.
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COMPARISON OF CORD BLOOD PRODUCT THAWING METHODS ON
CELL RECOVERY AND PROGENITOR INTEGRITY
Regan, D.M.,1 Grunzinger Nelms, L.M.,1 Wofford, J.D.,1
Alonso, J.F. III,1 Creer, M.H.2 1St. Louis Cord Blood Bank @ SSM
Cardinal Glennon Children’s Hospital, St. Louis, MO; 2St. Louis Uni-
versity Health Sciences Center, St. Louis, MO.
Umbilical cord blood (UCB) products have traditionally been
thawed using a conventional washing (CW) method intended to
stabilize the cells, reduce DMSO toxicity and remove potentially
ABO-incompatible RBC stroma and plasma. Concerns with CW
include total nucleated cell (TNC) loss, bag breakage during cen-
trifugation and poor reproducibility by transplant centers unfamil-
iar with this technique. We compared CW, albumin reconstitution
without centrifugation (AR), and direct thaw (DT, no dilution or
wash) methods by assessing viability and TNC, CD34 and colony-
forming cell (CFC) recovery post-thaw. Ten cryopreserved UCB
products were thawed, split equally into three parts, processed by
CW, AR and DT methods and post-thaw tests performed at
multiple time intervals up to 48 hours. Mean TNC recovery by
CW was lower than DT (P  0.01) throughout the 48 hour
interval, however, CW and AR recoveries were not different (P 
0.05). CD34 and CFC in CW, AR and DT did not differ up to 2
hours but CFC recovery in DT progressively declined with no
CFC recovered at 32 hours. In DT, CD34 recovery declined
progressively after eight hours compared to AR and CW (P 
0.0009). Throughout the entire evaluation, CW and AR methods
performed equally well with no signiﬁcant differences observed in
viability, TNC, CD34 or CFC recovery. Subsequent to the success
of this study, AR has been used for 6 patients with no apparent
effect on engraftment compared to CW.
We conclude that removing DMSO, RBC stroma and plasma post
thaw using CW is not necessary when CB products are RBC and
plasma depleted before cryopreservation and have implemented the
practice of reconstituting units in our laboratory where environmental
conditions are controlled and the infused product characterized. Re-
constituting products is safe, easily standardized and comparable to
conventional wash in maintaining cellular and progenitor integrity
while ensuring recipient safety during infusion.
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GRAFT-VERSUS-LEUKEMIA EFFECT AFTER ALLOGENEIC TRANSPLAN-
TATION FOR ACUTE LEUKEMIA
Eapen, Mary. Center for International Blood and Marrow Transplant
Research (CIBMTR), Milwaukee, WI.
It is widely accepted that donor lymphocytes can eradicate tumor
cells that survive preparative regimens and the occurrence of
chronic graft-versus-host disease (GVHD) associated with fewer
relapses. This lower risk does not always translate into a survival
advantage, as chronic GVHD is associated with higher transplant-
related mortality (TRM).
We examined the inﬂuence of GVHD on relapse and mortality in
an era where peripheral blood grafts are increasing used for allogeneic
transplantation. We performed a retrospective analysis of 1754 recip-
ients of HLA-matched sibling donor transplants in 1996-2003 for
acute lymphoblastic (ALL) or acute myeloid (AML) leukemia. Com-
pared to patients with ALL, those with AML were older, more likely
to be in 1st clinical remission and receive a non-total body irradiation
containing regimen. All patients received non-manipulated grafts and
approximately 50% received peripheral blood grafts.
After adjusting for other signiﬁcant factors, relapse rates were sim-
ilar in those with and without acute GVHD. The inﬂuence of chronic
GVHD on relapse, TRM and overall mortality varied by type of
leukemia. Chronic GVHD was associated with lower relapse rates in
ALL (RR 0.83, P  0.013) but relapse rates were not statistically
different in AML (RR 0.96, P  0.496). Among patients with AML,
TRM was higher in those with both acute (RR 1.45, P  0.005) and
chronic (RR 1.65, P 0.003) GVHD, a trend not seen amongst those
with ALL. While overall mortality rates did not differ signiﬁcantly in
patients with and without acute GVHD, rates were signiﬁcantly lower
in patients with ALL who developed chronic GVHD (RR 0.80, P 
0.001). This survival advantage contrasts most reports and requires
conﬁrmation in a larger data set. Though GVHD rates were higher
after transplantation of peripheral blood relative to bone marrow, the
inﬂuence of GVHD on relapse and mortality did not differ by graft
type suggesting that there may be a GVHD threshold beyond which
there is no additional beneﬁt with respect to either recurrence or
survival.
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NK CELLS AND KIR MISMATCH IN CORD BLOOD TRANSPLANTATION
Miller, Jeffrey S., Brunstein, Claudio G., McKenna, David H.,
Wagner, John E. Blood and Marrow Transplant Program, University of
Minnesota, Minneapolis, MN.
We have shown that NK cell killer Ig-like receptor (KIR) interac-
tions predict better survival in recipients of adult donor unrelated
transplant. We studied KIR reconstitution from recipients at day
100 after transplant from different allogeneic cell sources. Adult
marrow unrelated donor grafts resulted in signiﬁcantly lower KIR
recovery than from UCB sources (27.31 2.06%, n 36 vs 37.99
2.54%, n  49, P  .0027), which may have clinical consequences.
We have recently found that NK cell receptor expression deﬁnes
maturation on developing NK cells and hypothesized that NK cell
alloreactivity would predict oucomes in recipients of UCBT. We
therefore assessed the effect of KIR-L MM in 243 recipients of UCB
transplanted at the University of Minnesota. KIR-L MM in the GVH
direction was found in 70 (29%) donor-recipient pairs.
Using this strategy, there was no difference in 2-year survival, or
GVHD. In contrast, relapse was less in recipients of single UCB
transplants who were KIR-L MM but for the entire group, the
incidence of TRM was higher among recipients of KIR-L MM grafts
[26% vs 13%, P  0.01] complicating detection of any possible
beneﬁt. Although we fail to support a speciﬁc search for UCB units
with a KIR-L MM, we are exploring methods to better activate NK
cells in vivo to optimize NK cell effects to decrease relapse after UCB
transplant. Based on our experience using haploidentical NK cells
from adult donors, we ﬁnd that anti-tumor activity in AML patients
corresponds with the in vivo expansion of NK cells stimulated by a
surge in endogenous IL-15 but NK cells. In an attempt to improve on
these outcomes, NK cell precursors from a third UCB unit are being
expanded in vivo after a myeloablative conditioning to test the NK cell
therapy potential of UCB in patients with poor prognosis AML.
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DIFFERENTIATION OF NAIVE CORD BLOOD T CELLS INTO CD19-SPE-
CIFIC CYTOLYTIC EFFECTORS FOR POST-TRANSPLANTATION ADOP-
TIVE IMMUNOTHERAPY
Cooper, Laurence J.N. MD Anderson Cancer Center, Houston, TX.
Disease relapse is a barrier to achieving therapeutic success after
unrelated umbilical cord blood transplantation (UCBT) for
B-lineage acute lymphoblastic leukemia (B-ALL). While adoptive
transfer of donor-derived tumor-speciﬁc T cells is a conceptually
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attractive approach to eliminating residual disease after allogeneic
hematopoietic stem-cell transplant, adoptive immunotherapy after
UCBT is constrained by the anonymity of the donor and difﬁculty
of generating antigen-speciﬁc T cells from functionally naïve um-
bilical cord blood (UCB)-derived T cells. Therefore, to generate
T cells that recognize B-ALL, we have developed chimeric antigen
receptors (CARs) to redirect the speciﬁcity of T cells for CD19, a
B-lineage antigen, and expressed these transgenes in UCB-derived
T cells. An ex vivo process, which is compliant with current good
manufacturing practice for T-cell trials, has been developed to
genetically modify and numerically expand UCB-derived T cells
into CD19-speciﬁc effector cells. These are capable of CD19-
restricted cytokine production and cytolysis in vitro, as well as
mediating regression of CD19 tumor and being selectively elim-
inated in vivo. These data provide the rationale for infusing UCB-
derived CAR CD19-speciﬁc T cells after UCBT to reduce the
incidence of CD19 B-ALL relapse.
Part of this research was originally published in Blood. Serrano LM,
Pfeiffer T, Olivares S, et al. Differentiation of naive cord-blood T
cells into CD19-speciﬁc cytolytic effectors for post-transplantation
adoptive immunotherapy. Reprinted in part from Blood 2006;107(7):
2643-52. © American Society of Hematology. Part of this research is
under consideration for publication by Cancer Research.
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UNRELATED DONOR HEMATOPOIETIC STEM CELL TRANSPLANTATION
IN CHILDREN WITH ACUTE LEUKEMIA: RISKS AND BENEFITS OF
UMBILICAL CORD BLOOD VERSUS BONE MARROW
Eapen, Mary. Center for International Blood and Marrow Transplant
Research (CIBMTR), Milwaukee, WI.
Though cord blood (CB) is an accepted alternative to bone
marrow (BM) for hematopoietic stem cell transplantation (HSCT)
in children, the selection of CB over BM remains controversial.
Therefore, we compared the results of 492 unrelated donor BM
and 508 CB transplants in patients younger than 16 years of age
and transplanted in the US between 1995 and 2003. Seventy ﬁve
percent of BM transplants were matched (HLA A, B, low/inter-
mediate resolution, DRB1) and 93% of CB transplants were mis-
matched at 1 or 2 HLA loci.
Hematopoietic recovery was lower after mismatched and low cell
dose CB than after BM transplants. Acute GVHD rates were
higher after BM and mismatched CB transplants than matched CB
transplants. Chronic GVHD was signiﬁcantly lower after matched
or mismatched CB transplants. Recipients of matched CB trans-
plants had signiﬁcantly lower transplant related mortality (TRM),
treatment failure and overall mortality than recipients of matched
BM; recipients of high cell dose CB mismatched at 1 locus had
risks similar to recipients of matched BM. Recipients of low cell
dose CB mismatched at 1 locus and CB mismatched at 2 loci (any
cell dose) had higher risks of TRM, treatment failure and mortality
than matched BM recipients during the early post transplant pe-
riod. However, among those surviving the early period, subsequent
risks were similar to matched BM recipients. A similar trend was
observed in a sub-set analysis where outcomes after CB transplants
were compared with BM transplants matched at 8 HLA-loci.
These data support use of CB matched or mismatched at 1 locus
with a high cell dose for children needing HSCT, whether or not
a matched BM donor is available; low cell dose or 2-loci mis-
matched CB grafts may provide a reasonable alternative when a
matched BM donor is not available or for those whose disease
requires immediate transplantation.
22
OUTCOMES AFTER UNRELATED CORD BLOOD TRANSPLANTATION IN
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA. A EUROCORD-
NETCORD SURVEY
Rocha, Vanderson, Michel, Gerard, Kabara, Nabil, Arcese, William,
Ortega, Juan, Iori, Paola, Madero, Luis, Chan, Kawah, Locatelli, Franco,
Garnier, Federico, Ionescu, Irina, Wernet, Peter, Gluckman, Eliane. Hos-
pital Saint Louis, Paris, France.
Unrelated cord blood transplantation (UCBT) is an alternative
option to treat children with haematological diseases without an
HLA-identical donor. Few data is available on the outcomes after
UCBT in children with ALL. We have analyzed total of 323
children with ALL receiving an UCBT, from 1994 to 2004 in 99
transplant centres in 24 countries, mostly in Europe (Table 7).
Cumulative incidence with competing risk and KM estimates
Table 7. Patient and Treatment Characteristics and Outcomes in 323 Children with ALL
Characteristics CR1 (n  76) CR2 (n  136) Advanced Phase (n  111)
Age (y), median (range) 4.7 (0.4-16) 6.7 (0.7-16) 8.0 (0.5-16)
Immunophenotype
Pre-B/B/T/null or biphenoptypic (%) 18%/47%/17%/15% 17%/57%/17%/8% 10%/67%/12%/5%
Previous autologous transplant, n (%) 1 (1%) 5 (4%) 20 (18%)
Karyotype, n (%)
Not available 5 (7%) 35 (26%) 31 (28%)
Normal 14 (18%) 53 (39%) 37 (33%)
Abnormal 57 (75%) 48 (35%) 43 (39%)
Good and intermediate risk 6 (11%) 32 (57%) 25 (58%)
Poor risk 51 (89%) 16 (33%) 18 (42%)
Median time from diagnosis to UCBT (mo) 6 28 33
HLA disparities (6/6), n (%)
0 10 (14%) 14 (11%) 10 (10%)
1 29 (42%) 61 (48%) 47 (47%)
2 27 (39%) 47 (37%) 40 (39%)
>2 3 (4%) 4 (3%) 4 (4%)
Median nucleated cell dose infused (107/kg) 5.3 3.7 3.4
TBI-based regimen 39 (51%) 107 (79%) 68 (61%)
Follow-up (mo), median (range) 17 (3-60) 29 (3-93) 23 (3-96)
Outcomes
Neutrophil recovery at day 60 75  5% 85  3% 65  5%
Acute GVHD (II-IV) at day 100 46  6% 43  4% 36  5%
Chronic GVHD at 2 years 15  4% 16  3% 12  3%
TRM at day 100 22  5% 25  4% 34  5%
Relapse at 2 years 34  8% 37  5% 48  7%
LFS at 2 years 42  6% 41  4% 24  4%
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